Arterial prostaglandins and lysosomal function during atherogenesis. II. Isolated cells of diet-induced atherosclerotic aortas of rabbit.
This report validates and expands further the interpretation of our findings on prostaglandins and lysosomes in rabbit aortic homogenates (see paper I of this series) to enzymatically isolated and separated aortic cell populations during atherogenesis. Evidence is provided by which isolated arterial cells may be considered representative of in situ increases of diseased aortic tissue prostaglandin I2 and E2 levels, as well as lysosomal acid hydrolase activities and total cholesterol content based on DNA. Increasing latency of aortic lysosomal N-acetyl-beta-glucosaminidase activity was confirmed and correlated with increasing severity of atherosclerosis, in parallel to increasing levels of prostaglandin I2 but not increasing levels of prostaglandin E2. Ultrastructural observations also confirmed aortic intracellular lipid accumulation within lysosomes and as lipid droplets. Consistent with these relationships, separated low density, lipid-filled aortic cells were especially increased in total (197%) and latent (15%) lysosomal acid hydrolase activities, catalase activity (274%), total cholesterol (151%), and in both prostaglandin I2 (67%) and E2 (325%) levels based on DNA, as compared to control aortic cells or more normal-appearing high-density diseased aortic smooth muscle cells; high-density diseased aortic cells were increased in prostaglandin E2 but similar in latent acid hydrolase activity compared to control aortic cells. Since the total cholesterol content of rabbit atherosclerotic aortas was evidenced more intracellularly (75%) than extracellularly (25%) in this study, the association of increased prostaglandin I2 and E2 levels with low-density lipid-filled cells suggest the participation of these prostaglandins in the genesis of aortic foam cells during arterial lipid accumulation in rabbit atherosclerosis. The association of increasing prostaglandin I2 levels and increasing latent lysosomal N-acetyl-beta-glucosaminidase activities also implicates a possible relationship between this prostaglandin and lysosomal membranes of aortic cells, either primary or secondary to intralysosomal lipid accumulation.